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[#IWHf#©ieH] 

bj? A^XxAK&t^T. 

• j -t > x y v x * m * -r -5 ¥ © <*: , 

# B*g! co * x =f 'J -T > x £ x C is b T til mm^Mfr b 

^a*> e> W t) £ ft 5 SilBHilH^'ffcS £ S9iHWte§¥«£ <h 

A^ft^sfc&^x-^sm^a^bi-^iftb. ttrffi 

ftjgttTM^LSitSSrA^/l^*-^ t bTftulBA^ia 
ffcKtaE^raifcb&JfAU «Ta*»U*AH«£b *0 

t^^mt-TSS^iS^b^Av-XxAo 
H»#*2] WEVPajfcblftflWfHttttf***. a®^ 

[«f#«3] ME«Ta*>b 79 y 

i7(w*fr*^ttJtSCDK^flt-Ccbl3. 50 

79 y 9 C»T *Wtt»fl5**«. IWE*£ttJt«0>IB* 

M«±£&£|gHrtTgjgm^jgfrb3£^£&?£b. tb 
*f -5 £ i €r#®<fc-r SHjfcJHl t|B«£D«^T®^ bit 

c»*3B4] naamxa^L/isflEowttw***. 
ait^a^uiSflESttjfe-rst^wmasiiw^si: ^ 
cw*js5] s^a^baiflii, wm&itmt. 79 y 

*fc#T*Sttffffitt£©H««Ei£L&«T«a»b» 

tt*sflsjs^*«^a*>L»ttafl*fifc^a*aw\ 
snfc^^a^bWttasuEisfli^a^A^Tsci 
s#a£-r*i»jRJS i KE«©«Ta«»ujf a^t 

a. 
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A*sn*«i»ji*«f8*« : Fa*»u»:**L. a^s 

ft -3 ifi* LiWCJSC fc9* ftTf WE*^* b * A 

^H&icifAU « : ?a*»bJfAH«*^*-r** : fa 

ttrEm^ra^Uif AiSlfeCML-T, A^Sft-57:? 
rt?* — 9lZfaCT79y 2<D'&m&mBl>T75' y 9 

zmnis, 7 ? v z 2ntzm&%:±f&-?2>7 ? y t?wm 

*. iftffittssw^-r^mxa^btfta^at, 
mEA^HfctfflEmTa^LttAHfc&Jttt-r* - <t 

fc<fcD> «xa^LJf Atc<fcoT£b-SH3f#{bcDft-& 
#ai:, 

MEA^HflKOWaMSiHICLT^xd'U^au. * 

x 3" u -f > x -y * x * a * -r * t> 7- zs u »a*a i , 

^iftA*iaifei:fll*^:«^a* i b^tcDffl*.-&to-ar 

c*f b rt&ai $ nfc WE— aco^aiiems: % j- =f u -f > 

Ox-yi'X, * : paa»b»«»K: s l t i5LTHJl#flS« 
WEiiiH*'fb«i:tlJE73'y^(c*f'r-5Bfti¥«MtcD 

ttfcwas^-rvpart^wtt^s^jfcu a;*rt*« 
Taa^ttttafea^at 

&wr« ^t^attstts 5 cBto^fa* b 

79y9Ky*—9. *^S^b3iffi, Ar^J-f^f 

y^xttc. sTM^bco^m^msm^b. ^ai^x 
H^-fbs^^x^u-f >x-y ^x, m^a^b5is« 

7 9 y Z ny t-mWOti^—Zfrt*^ 7$y9 

n=y * — 9 Bttl¥ffiffl$:^mb 
TfflaT*»ttW««*tH#at» 

*mt2> c i £ r 5ft*js e ice*©^ a*» b 

[«*3B8] BttEWttWflli«ffa^a*«. 

7?yZrt7*-?\Ztt-?Z>&lii!¥<Dm&&m-tM%. 

fi^stb-rs c t*»«4:-r4a«#* 7 tcE«»«xa 
79y9/^y^-9\zm^r?>mmmom^^-rm^ 

6. l»E*W4s*«**b*^«eil±i:Ja:«WE7^yi' 



3 

H(rI2«^S^LJf AiS^lcMbT> A^lStl-ST^-y^ 
/UX—9fcl&VT79y9(0mm&mffilsT79y9 

mi a 7 ^ y * ts tut mm \z *t b t aa» b ©t£ m * as 

HuEA^H&©#a»£»3?bT#^P*UK# 
7V97.. ntttfiLmet. 79v9*7*-9Z't-\Z 

ffiEHK*fcfl^ *» E 7 ^ y * #T S BttfHl* £ © 

[ffi^i i] (WE«T»a»b«$«-*£j«*&a*. 

79y9/^^^ — 9. S^ii^b^, #7^U-f>^ 

tc^U HRSUflsftSttifcTa^aa:, 

79y9A5* — 9tM$Zmtiim : r—9fr?>, 79y9 

«?a* u a« £ mehk**!:* £ imeBttff t £ 

[m#« 1 2 ] flOEB1£ffflifi*tti^a#*. 

7?v?^7*-?\zM-TZ>&tiimc>M&$:m-rm$k 

m&ttrtm&ii<z>Pim£m2>z\ii\z < k^Twmwm 

[Ml &]g 1 3 ] mffSBtfeWtf tt»tb^a*«. 
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79v9ny*-9 K**T**tti*©j£f*ft«THfti&* 
ttwflfi«**«rsctti*ai-r<&«if*ai ike* 

^ b jf A ->7. ^ A 4 a > fcf 3. - 9 — ± * © 
7" P ^ 5 A * E S b ft n > tf a. - 9 Am * t 0 pJ ffi ft I B 

b. #5^U-f >7*y 47XS:m^-r-5^ai:. 

<h, mM'£ltm.ii. 79>y9iz*i?Z>W&ftffim£<DM 

asEJfibfcfi^a^bWttaiswsiL/T**. s^iba 

^iHfc©*"^ U -f >7*y ^^.tCJ^bTtflE*^^ b 
#f9^a.h. 

irE^^a^ME^a^bMftftm^b, me*?* 

A^^ti«.*^S^b^a©SiJ*«j1f$6tc*o'n 

§fi*#ni#ai, 

Aasnaaafc*?*— ^wfaa^fcaifcu we 
SjgSTa^ b &m & a # a v * — 9 t. b t mm a * m 
mzm^f-m^^n al. vfsa^ifAHift^L 
rtii^-r^^a<h. s^-efcjssnsmTia^bjf a 

-> X t- A £ 3 > If a. — 9 ± f C m M 2 £ fc «6 © P if z> 
A 5r E& b it 3 > tf ^. - 9 tm. * <t 0 ^leg «C E»tt#. 

50 c»*si 5] a^a^LMflEi, mm^tmt, 79 

^tt^^f^^b. ffr*snfc« ; F»a»L'#tt«sfflrE» 
a#s^A*-r a*^ a*» b*tt*f^fiE# a*^^^f « 

EK^n-S^^l 4 KIBfE©S^S^bJf A->XtA£ 
n > tf n. - ^ ± ( Z H S ^ -5 fc *& © ^ P 9 7 A S: IB & b 

6] «^M^b#14^figgS^a>t!iL- 
^±C^S-ar-5fc*©7 p P^5A^E&bfcn>tfn- 

nstfl^ b5i^tCfS bfc^ST-MIBSTS^ b * A 
^B^KjfAb, fl;^a*^bjf AB«^4fi£f4t^2 
a>b}?A^a£:< 

lWEfll^a^Hf AB^fc^fbT. AA$n«7^'^ 

/•^^^-^(cjEbTT^-y 9 <Dmm.^mmvz7 9 y 9 

**fTb. 7^-y^$tlfcB^€r±fi£-r-5TiS'y ^B^ 
50 WEA^jHikiWEtt^aA^UifAHifcSJtilE-raci 



5 

[0 0 0 1 ] 
[0 0 0 2] 

rau m^\mm^9 - 19139 4^a-^x«t ri 9 

97^12^, 7-T — f f - • -f - • b ^ >1f ^ 

3 >X * ^> • ^f^-y^Dtyi/^ Si P-6 

»12§» 1 6 7 3- 1 6 8 71 (IEEE TRANSACTI 
ONS ON IMAGE PROCESSING, VOL. IP-6, NO. 12, 1997) J 

[0 0 0 3] HlOtt HffSB^BB^rffffecfc^BaSSXtttC 

SI 0 0 0te, A*IiC*tlTDCT (Discrete Cos 
ineTransform;gS1&Zl1t-r >^^) Sfett, DFT (Dis 
crete Fourier Transform ; RiS: 7— U Xjgtft) ftff 
^> IMt^V-^7#ASl 0 0 l^ffiM^o V- 
^fASl 00111 MSEKXIftSl 0 0 0*6U1** 

fflgg 1 0 0 2 MH»-r *. MHttftXtfeS 1 0 0 2ft 

v-^j?a§§i o o l^sa^^nstt^ja^LjfASs 
[0004] ^ctc »fl£*Kgrr*. A^a^n, s& 

StMl 0 0 0lCA^£tU It^t:MlTDCT 
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*fcttDFT**fTto*l*. fit, f» 

a, v-^}fAg§i o o l^m^sn*. T-^JtAS 

10 0 1 « *ff R©*S S ^ S^S 

d^LOfi$<t|S|i;NlH©atft«»S:aWb, 

ifA^&^SScftv' £T£<h, 
[0 0 0 5] 
[«C1] 

^ v' = V + OX 

[0 0 0 6] *5^f4, 

[0 0 0 7] 

[*2] 

v'= v(l + etc) 

[0 0 0 8] &£Kt£^T«^»J&>Lftlf At"*. 

[0009] »6ftfc«^a^b*f A**«*«aiHift 

»««HUK1 0 0 2^m^^tl, i£DCT£& 
^ ttjeDFT36tfrtenT*^^bJfAiii«^fi!E, Hi* 

[ooio] m^Mfrisi$Amm(Dmn / £{kh. m^m. 
^ifASi o o l^Atjzn&m^i&frL&m 

a<Dm&MB*tZ>~£T\ m%<Drt? >7,%:mZ>» aft 

A#<T££, «Ta3&^JfAiffl«E©Si»* j fb«*:S< 

[0011] 

[0 0 12] ^-COSSti, if^jgStS^a^bK 
<0«^8j&>LJf AyXfATIl flffiSj^LJf AKcfco 

[0013] gijoafttt, jgw&«^2^L»«ttHifft 
50 T©H«(cigffl"rsottffljB"c*o, K^fijg^mTa 
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b IS* ttft & * £ ^ 3 BfBtf« * * . 

[0014] ^mmnmmu. zL-^oxti-r^mm^ 

[0 0 15] 

[Hil£fl?&-r3fc*!><D^R] ^WClfg^UfA 

K#fbflE£. 7*y*C»TaBtt»«4I£©H««E 

1Kb. A*$nfcS^S^L§iS(c*fjt£;t-SHiH^-ft;S 

b»a£*tti^ai. A^Stl-saJftii*^-^**^ 
a>bfc&»u «rE»jiSf »a>b3ifi£A;t7/'<7J*- 
^£bTJlm^#B*fclil^E«^JSa>b£ifAb. flf 
«*»LJfAB«£bTHl*-rs#a£. £Wr-5£4:£ 

[0 0 16] *5!KO« : ?a^bJfA>'^5 i Att, if 

£a?ju stfE^^a^LSfiflEJita^ac^^T, bk 

*{b**«BK*fl:flE©l l lFiFlBiMB£ilrt ttta I6B rt-CW 

E«aMrRS**b3a««ftjtb. mji-fzct&ftmt 

[0 0 17] #38111 O^iSfrbJf AvXfAli flif 
»a»b3ftK»tt*?HlliR£bT. 7^5f?C»tSS4tt 
»«©BJMt*A*U WE^a^UMflEJICttl^RK 

leHrtTriWEftais^a^uMfts^L/. m^r-s^ 

[0 0 18] *^Bjra*TM^LJfAv7.^A«, *T 
»«<fc©/t5>*£ft£T*a*W*»*£A*b. Aft 

-5. 

[0 0 19] ^mWOn^ftfrLft Av-X^Att, if 
»6»b»flEi. BKS&fc*£. 7^*K:*fT'5Wttff 

ffitt£©H««Babfc*^a#b»tt**fisj*-r*« 
^a»b4*tt*fisjag«£Rw-. f&dsanfc^s^b 

[0 0 2 0] **W©«^»#L»ttsit«sj«£lltt. A 

rt^ftfcilJ&i&^-tPlSg&SfS^bK&glb. A^J$n 
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BfcKJfAU WfS^bjfABfcSifejact-SWFSa* 
b}?A#R<h. DtEtfa^l/ltAHftC^l/r. A;rj 
7^ y ^7 * — * I'JS tT7^ y ? CD^£t*M 

f2*l/ttttl#ftt, iuf2A7JiB&£BuE^S^bif 
AiSfc£ifc«rr-5 J: D. ttf &a>b#AK: «fcoT 
10 ±i;«Blt#fl:©£^*#ab, BH*<tStbTW 

ti-rzmn&itmw-m^&t. (mEA*a*©»ais 
a-r-sa^ua-si^afc. **fcA*B«i«*£« 

7*^*^5* — ^zTtClMf-bTtftttl****. 

y f izMT *WttW««SffiEttlH*a»&J|ttU , r* £ t 
fete, HEifftftKAfJ'H^ryfX, 1^1 
^ *»b5fiflE#fcJF^bTBR*fl:flE**«>, *7 L =f>J-f> 
fv^TsWiZ. m^a^bMflEifflEBilS&flSflEtfl&E 

7* * * cwrsBttWftntwwjSBWs^-r^a 
*»b»tt«s*EEb. ffl^-ratt^a^bWttai*** 

[0 0 2 1] ♦^©flffiSifcblSttaflsjSgBtt. ftfr 

E^a^bttttsaEric^acis^-c. 79v*rr\<?* 
« J ?»3^b3fi«. ^■r^'J'f >5*yi/Xfffc. « 
f jS^b©t£tfi*£^£IJl§f-b. K^MSt*— ^SWaf* 

^-^i^tti^cDH^***. wtti^ffiftt^ifasbTai 

*T*BttffflfiffiMtffl*at. Af^UOfyi'Xi 
«^a*»b»KtWEBR*fl:a[<tiWrEWttHflB«£* 

Sc^bx, m^a^bWttss^dEb, afc-ra^at 

[0 0 2 2] *»M©« ; Fa*»b1*ttatf^riESBtt. AA 
EBttW«tt»a#R»c4s i^T. 79v>?n°5*—9K. 

40 «£i&3::<ticJ;oTBtei?*M£»mt-3£<h£#® 

[0 0 2 3] #58W©*^*»b1#tt::Sffr«gBtt. ffi 

EBttffffifiMSffi^aKifc^T. 7* y^/^;*— :5MC 

b # t>M^± £ & -5 WE7 * v 2 n v * — *? O K ffl Z 

[0 0 2 4] 
50 TEIffi«r#fiabTP«fflClftWr«.. 
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[0 0 2 5] @lS#IT5t, *?£w<»~mffi<nMm 
i b Twn^FMfr b if A->X T- A £ ftT H •£> . 
[0 0 2 6] SlCiSI^T, #5^U*Hiig&l 0 311 A 

1 0 l'stb^TS. liSil 0 ltt, #^'J#«gE 
1 0 3^e.ai^^tl-5^T-=C | J'f >x-y^XlCj;cTffl 
^£3l£jiS#iU ^a^b^fg^tBSBl 0 OfrZthtl 

t^m^^b3i«s:tba5i o o^m^-rs. n^a^ 

L^S^ffigEl 0 0\t. flS^fcttOVpa^Lat*** 

igi o l^^tHA^ns. ^©ifSii^Kai;j3t 

«. m^a*>b»A§§l 0 211. mtb'Th&T-Z&nT 

$ tisaaMB^aa* Lastt?i^ b ^mmzn a 
[0027] 5*c»c', b i «c*-rm^s^u}f A->XxA 

[0 0 2 8] A*Hfc£$H8rra#^:*'J©Sc£Kfc 

b. K<@co*-f-rf v<D j tn j en&% : r3y'f y^vZT. 

k (=1 K) *Fa*»LltAPS 

tC«^a^b3i£g.tbTI&r)t#£ffi£ s (m) (m = 
1, .... M) i-T*. 



/0 
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^a^bjf A7;i/=f UXMCttSbT^bSa*, S^S 
4«HTMfll:ltftL. fn^CfflSs (m) 

-To ^^u-ox-.y^x^k, s^a^bsi 

g^s <m) ©tfroajt^flsftty^y^i'M-rsw 

ttf¥«S£^*li?nD (k, m) , V (k, m) 

-r. 

[0 0 2 9] ^cC, EI^#ffibTp»tC!ttBJ-rS. 

[0 0 3 0] A^^ntltH At-^U^SSBI 0 3 

cA^sns. a^rfusHHSBi o 3th H#»4#m 



^0 



SB 1 0 3 rtTtt, *r-=fU©*l|L*-^A*Wa*Offi* 

•5. 

[0031] a^ua-awi o 3*»sm*ati&*T- 

JU^>T7^XU, ViSIl 0 l^A^StlSo * 
[0 0 3 2] 









8(1) 


D(k, 1) 


V(k, 1) 


s(2) 


D(k. 2) 


V(k. 2) 








s (M) 


D(k. M) 


V(k, M) 



[0033] mmmm 101m n?mfris&&.wm 
mi o o^s^a^uttas (m) *«A*sn&i* 

U if'MiD (k. m) tlttiMBIV (k, m) 40 

[0 0 3 4] bfiSflEffiSP 1 0 0 T'te, A^H 

fi£>^->X^A{~A^£*l. rt-x^'JSHBSBl 0 3T*f 

Z(m) = (1 - a)(l - D(fc, m)) + aV(* f m) 



So 

[0 0 3 5] 
C*3] 



[0 0 3 6] ate, 0 ^ a ^ 1 ^iifeT. 1- 

D (k, m) ©ffiiMiHH^tflEaWS^Kg. Tfcta 

•6, «^ajfcbai*a**a^«£**<ft*. — #v 

(k, m) tt, «^a^b^ft^A#^«t*A#<^ 
£. <fcoT, 1-D (k, m) tV (k, m) lihl/- 



50 



So 

[0 0 3 7] i2^#IbT. m^a^uM** 

[0 0 3 8] ST. @ J ?a*>b3fiSCD-1' >^.y^Xm£ 
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x<h, I^ttS^StfS^liSSSSt Sma x i 
S0i:t7hT5 (7x7^5 0 0) o 

1 0 1 Ktt^jgj^L&ffis (m) ^CD££JH£L 

Tiiiii o i^6Ui»sn*iiiK*ft:SD (k, 

m) iBttffMV (k, m) i*«E*iitr (XrvZf 
5 0 1). ^(C, iHH^baSD (k, m) 3&*WS(B#4S 
D 0 <£0/h£<> »teff«£V (k, m) ifi7# 

5(iT»oTfe«tK t)LXr7^ 5 0 2 ©AttftiSfc 
S3CO@MB5^^th^U Uf7^5 0 3) , z 
maxMtZ (m) CDffi £ ft ftSt" £ Uf7^5 0 
4) o f IT, Z (m) ^ZmaxHifteH Zma 
xfCZ (m) ftf^AT£ ^Ot^com^a^ 
L3$gc£>{Ss ( m ) ^SmaxiCftAn (Xf7^5 
0 5) . fcU 7f7^5 0 2W*ft4«fcS&^ft ^ 
x^y 5 0 3^6XT7^5 0 5 ^coflm 
Sfc, Xf7^5 0 4 Tr Z (m) ^Z 
ma x JcD/hS^&StiX^y^S 0 5 c^&Sft X^*.y 
ytl)o fbT, m<M^£5^11^ (7x7^5 0 
6) , m<M0iflt mOffift l/£tt*i^LT Ut 

ta, 2 m a x (^1^ 0 ^ 5 ^i^ Ufy^5 

08) , OT^^ft Smax^llS^l^LS 
g^LT, IfS^LJf Affil 0 2^tB* Uf7^5 
0 9) ITlI^Tt^o — X^-y:/5 0 8T% *0 

iSffl&ffij&*K^T £ <t ^ 3 y ^ — A ft:x— tf KM* 
(Xf7^5 10) LT87t^o 
[0 0 3 9] STjS^LaaSStHBM 0 O^Sfflrt^n 

**a« : pa3&^u»stt. ^a^ujfAWi 02^ 

*«^2irt>LKSiftU HflftfcifAT 

man 0 o^sm^snsaia^a^LsaffitTSo 
fit, tt&nfcHifttta^^bjf AHifttbTW* ^ 

[0040] m^js^uif a7;i/^>jxah 

M¥9 - 1 9 1 3 9 4^& 

ri997^i2^, 7< • • f- 

^ ^IP-6#, S12^, 1 6 7 3- 1 6 8 71 
(IEEE TRANSACTIONS ON IMAGE PROCESSING, VOL. IP-6. 50 
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no. i2 t 1997) j K*an*;&se*ffl^* 

[0 0 4 1] ±3i(Bfl| J P2*>L'Jf A^X^AK&^T, 
H*#ffc<otfF«IE#ttDo coffin, fH L «j&>b»«fWtt 

£ 0 cnt^ctO, «^F2I^LJfAt3J:oT*i;SH»^ 

[0 0 4 2] Sfc, JitfiCQ^^^^b^X^AI;:^ 
T, 7*y*K#T*££»«©IHIMIVo ft, 

*>U ol— !fjWflfc»5£Lfc^»^Ktt, ^<&^ 

»sftfcttftttflju y t 3&«»€Ufc«'&tt> 

[0 0 4 3] Sfc, i&^TM^LS'X^AK&U 

ftS-r«a*ftttli*T*S»3+©/^7^-^ aft, 
«^2*> UMS(M»**tl/T«lT*5<t5 (C*T£ £ 

[0 0 4 4] SSJCtt, BK*fL<0tt*R#«Do , 7 
4tt»8t©/t7 >X ftft^"rSS*f*tt*iS a <Dik~C 

^#£#SftfcffiftflM!U n-iftfJBffib&tttt, jf 

«F«IB!M!, 7*^fc»r**£ffi*<DI8JMl- Hi® 

£ 7 $ y 2 IZ Z> Mm t © A ^ > X ft @ A tc i^S 

[0 0 4 5] *tc, *55§goffi©HSfiojgJifcoi^TH 

[0 0 4 6] H3ft#flrr£<h, *^B^CO-^ifficr)^^ 

^m-^jS^L-lfA^X^AT 1 ^, H 1 O^jS^LJfA 
v'X^ACOStafiB 10 1 <Dfrt> 0 tC#«SS 13 1^ 

»«sn, i*t>\z, fist i 3 i tc«^a*^u4*tt* 

3 2^i$nT^6^ Hi 1 Ov-Xt'A 

[0 0 4 7] B3©yXfA7?H fl^f 3^ L/«PttSfP 
^iil3 2l:^l^ S^-r-^U-f >7 J ^i7X^3*b 

Ttfs^i#ttg^M$n§o fix, ^a^u 
^ftg^fi8ii o i^ai*sn, iisn o 1 \z 
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[0 0 4 8] *5£W<Difo<DmM<DMm\Z-D^Tm 
[0 0 4 9] H4Sr#8BT-5i:, *589l<0— ffi 

1 0 1 co?5^ 9 15 1^ 

^M^n, #«gil5 1t:AMI15 2^ 

R«sn, amii 5 2jcttia»atfi 5 3^sjk$ /<? 

[0 0 5 0] 0 4O'>XrATit HI 3 CO i>X^AC0ffl; 
5 3 l:»*«|SnS. GMK# 1 5 3 KftttSttfca^a 

^L^ttam, a*sii 5 2*mvTwmmwi o 1 
icAaatu s«gn o iic**3ft*. 

[0 0 5 1] *fC, H3^^$tl-5«T38^b#ffi^fP 20 
Sill 3 2»cWr-5*»^0||«©»*JCt?^T, H 

[0 0 5 2] «-?a^LJf AS8 2 0 Ott. it*^^— 

m2 o i^ai*r«, 7*y^*ff«2 o 1 t^a 

*>L#Affi2 0 0^6ffi*$n^li^a^UJf AIO«tC 

aaeoBf^o^^ y ^ s«^a^L#AH«ic*#LT* 
fju 7^y^snfca«E*« j f^uttaiBi52 o 2^ a? 

2 o i^e>a*$nsT^^i7Stifciiift(c*rLT, « 

SpB2 o s^ma-r*. iSH^b»#mgB2 0 3it * 
j f2^u»AfiB2 o o^sa^sn^m^a^LJf a® 

«tA*H«i:^61BK*ft**J(mb, iWLW 

««^^a5 2 0 5 ^ffl^T^o *7^=f U»««2 0 4 

fct, A*ja«**T'^urc»abT, #^uok>x 

y^X*«^S*>LWtt*£l*«2 0 S^tH^T^* « 
^a^LWtt^^j5E8B2 0 5tt. « : pa^L«itBa5 2 0 40 

2a>&m*att*tftfcuj8*<t, m^a^usa*^ 7^ 

7i7A7/-^t, HiK*<b»iPtHa52 0 3^e>a*$ 
n*BR*-fb*t. *T-rfU»a«2 0 4*6BiASn 

[0 0 5 3] H5^«^ja^b«Ftt*f^fiE*a<75 

[0 0 5 4] Ajjmm<D$k%: I tU I*SC4>A#H«© 5^7 
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tn^n^xtimmco-f >^^a i (=1 

x (j) ( j = 1 J ) Z.Z.-Z79y 

*5=-=fU-f >xty ^A k (== 1 

K) . W^a^LSS^s (m) (m=l, . . . , 
M) . HiJt^fbKD (k, m) , 7^^^tC*ff^>Btt 
SMJEffiV <k, m) «S9ai^)iif9T»So £7c, A^H 
« i ^»-ra*^rf'J-f >'7 f ^^X*k (i) , BS^ 
*bft£d (i) T^t. £fc> A^zflM yryZTsifi 
k* Begirt* I, >fyi7^fe yZvttn? 
t-^CD-l y^yttZsifi j <7)t€rO«ttl»**y (k, 
m, j) , ^£B^£ r (k, m, j) T^-Tc 

[0 0 5 5] H*#BBbT»IBtKWr*. 

[0 0 5 6] A^®^ i ««^jS5&^LJ¥ABK2 0 0 -\ A 

U AaStl^S^S^L^Ks (m) £A°^-^<h 
IT, «^a^L*Hilft(CjfA"rSo C^Tffit^tf 

a^iSA7;^»jXAtt, 0i*fcttei3, m4<nm 

^jg^LJf ASE 1 0 2-em^2>%<D£.m—<D7)b3iJX 

m^sa^u©* AsnfciBift««T]a^b# 

[0 0 5 7] T^!y^*fffiB2 0 lTIt l^a^UJf 
AiaifttcBf^OT^y^Sff^. 7^y^««HlftS:T 
^y^^ftfcia«ibT«^a^btttH»2 0 2MB* 

■rs. t i? v z <D&miz. S'jtcA^^n^T^^/^/^ 

^-^x (j) ICctoTft^SnS, WAH 7*y& 

SS^Ofifll* *S^tt«f#iD»«)PSNR (Peak Sig 
nal to Noise Ratio; bf— ^m^SI^J*) &£<7>*tC 
&tK 7^7^/t7^-^ilT^$tlfeM^if 

^u#AH«stc*ruTfTtens. 

[0 0 5 8] T^y^HffBB2 0 1^5Hi*$n57? 
y^StlfcSKEti, « : PS^b«ttlSB2 0 2^A*S 

^ S n^c fe (7> K*fjfcT Z> t?a^ L^ttl 7 ;i/ rf U X A T 

tf, 0. 5&£\ Otl0B©t*fflAt-5. 
L^Wa5 2 0 2^^ttJ^^nfc^-^^«^a^L>#tt 

^^«a$2 o 5-\A^^n^>. 

[0 0 5 9] Sfc, « : ?]SS^b«IUBB2 0 2tt, 
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S-rsfaStbTOiTfeJ:^. fit, tt^S^bjf 
A«fflf ALftt«a*f t^i:H-of 

«UT?sfc»^tti*ai*b, -tneino«^«, 

[0 0 6 0] A^Hflfsta^ai^bJf ASB2 0 O^StH 

*an««^a*b#AiB«i:J4aK*<t;«i!ttHas2 o 

^fcltLTH !RH«!^*rTS«T^blf AiaflfcO 
PSNRM^ SS^It Xitt ri 9 9 5f 8^, 5=-U 
lfy3>^ S4 9i, S8^, 1 0 7 8-10 8 
6HJ BWL<D, TOtt^IltlMtfl/iWSN 
R (Weighted Signal to Noise Ratio) &m^2>ZLZiifi 
XSK ri995^12^, • >f 

h^>tfi7^ 3 >X • • "9— +y 
y • T> F • yXfAX • 7* — • ti^t • Ju¥ 
— , SCSVT-5#, ^6-^, 4 6 7-4 7 61 (IE 
EE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO 
TECHNOLOGY, VOL.CSVT-6, NO. 6, DECEMBER, 1995) J U 
£KfB«;*nTV*£> J ND (Just Noticeable Differen 

ce) m^a^bif AB«twia*<7)s»*«j n 

?U>zS& [0, 1] £-r&£, WiKPSNR*ffl^ 
S^Kte, pj#CDPSNRftt (tf— 

*Jt) SffHICbT, B6 (a) fciST.fc3&WRKJ:o 
T> HJfS&ffcSefcSEfftT*. 16 (a) ^a, b£bT 
0fl;Uia= 2 0 d B, b= 5 0 d B <h^5ffi£JfH> 

u ^nsisift^T^bT^^ss*****, 

flASH6 (b) ©H»JCcfcoTiS«^baEJC*Si-r 
£o 06 (b) (Oc ttTH Mx.tfc = 10^ffl^ 

2 o 5^$n^, 

[0 0 6 1] A*iB«tt*7-rfJ»aW2 0 
£n£o #^:*U#Siffi2 0 4©fMm, HI, HI 3, 
H4(0*5^=/U»a»l 0 3 £H3«lT&*. A/7iItfi?C7> 

3&«« : f2l3&^bf*tt**««2 0 5^£B*j£n£„ 
[0 0 6 2] eLba^ifcH 5 ©«f»* b4$tt^£f£g 

■Tff*>n*«ia«, i tsc«>A*Hik i = i , . • . , 
i -e-n^nfc^bTfTfcn*. f it> — o^a^®^ 

Ilr»bTtt, ^a^bMSs (m) £m = 

t>nz>o t bt, --DCDn^Mfr i^&ms (m) izml 

Ttt, 79v*?n7* — 9YL (j) *j=l, . . . , 
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JO JfflOlC^tSlSrT, J^Offlgatfrfctl*. £ CO 
cfc5fcbT#Sftfcttaj*S*y (k (i) , m, J) , 
IfS^LMs (m) £^-(7M >^u/^Xm, 
^A s 7^-^x (j) tW>f7?^J, m&'£it 
»d (k (i) , m) , ^f^'JOf^^k (i) 
tt« J f»^b#1t^^^S5 2 0 5-\A/7^n, m^a** 

[0 0 6 3] *fC, «^2ia>b«rte*£filc«2 0 5\ZZ> 

io [ o o 6 4 ] m 7 f*«^ »3&> b»tt»£«» 2 0 5 CDgg 
«0»«*St^Py^Bl?»S. ^ttl$S^*^SI5 3 0 
Ott, «Hl»*«:T^!yi7/15^-^i:«^a^b3fiaE 
<h*T-^U-f ^X(cS^^T*tt-b, 
6tttasp*»ttIbTBttWffifflimiaP3 0 2^£Hy}T 

HR#ftAiMf8B3 0 ltt, HM^MtiSaT^U 
-f >^^^X^S^^b^St3»t5^Tmtf'b, HiK 

*{ks**abT^-^JK'&aB3 o 3^ai*"rso Bit 

fttf-gB3 0 0**Sa#Sft£ttHi*<ha>6, T^^fc 

-f y^y ? xztizm^&fris&m£:wm / £fcm£nm 
w«Mtt<D»fti:*iabfc*&fp«b, « : pa*i/»tt* 

<hbTttJy7T^ 0 

[0 0 6 5] ^tC, H7O«^j8a>b4#ttS±j£8l5C0i!l 

[0 0 6 6] tfl^l^ffi^y (k ( i ) , m, 
j) tt*WiBft*W'a83 0 0^A*Sft*. «m*g*tfc 
tf§P3 0 0 KttKtt^Sa**?K tftttHBStt^T-^U-f 

£Suml (k, m, j) (k = 1 , . . . , K, m = 
1, . . . , M, j = 1, . . . , J) £U rt-rrfU 

$N1 (k, m) (k=l, . . . , K f m = 
1 , . . . , M) ch-T^o fcJgBtt8iTW\ Suml 
(k, m) , N 1 (k, m) ©l^TO^tyht 

40 (i) ilfS^LM-f>T7^Xm<!:7^7^/^ 
* — 9V><i> z fv9^ j ^MdB^^y (k (i) , m, 
j) t*«A*Sn§t, Suml (k(i),m, j) 
wmztiHtiltSMy (k (i) , m, j) iflmWZn* S 
um 1 (k ( i ) , m, j ) <Bffi**HiBi3n*o ^^c, 

ni (k (i) , m) (Dmzi&mwzn. ni (k 

(i) , m) Offi^MfT^n^o fcfc*b, i, j, 
m(?)5^jO^«n®^H NI (k (i) , 
m) co«<0MSfrtef?fr*l&^c m=l, . . . , MT^ 

snst^T^tffi^iaftt i = i, . . . , i 
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[0 0 6 7] 
[ft4] 
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r(k y rnj) = 



Swn\(k,m,j) 
ATl(*,m) 



BttfMBffi*tH»3 0 2-v 



[0 0 6 8] fCct 0, &k 
(k, m, j ) a*3Sffl<**l 

[0 0 6 9] Bttffffiffi£ttJ» 3 0 2 Ttt 
ff-£B3 0 Od^HiASnsftlB* r (k, m, j) teg 
Y?v?\Ztt-?Z>WmWffimv (k, m) Srff 
HiU ^-*«E^6B3 0 3^£Ha-rs. BttWffiMfStti 
gP3 0 2 0»fP©»«J4«JETS. 

[0 0 7 0] -Jj, H«#flS*d (i) te> HK*jb« 

*m-8B3 o i^xastt*. H«#{b**w-»3 o ia 

fff-t"£fc*£>E3aJSS um2 (k, m) (k = 

1, . . . , K, m = 1 M) , XtzIV -f > 

^ ^7 X S (Ciij^coft ft £ # V > h T S fc 56 OSE^'J £ N 
2 <k, m) (k= 1 , . . . , K, m = 1 , . . . , 
M) tt§« SJIBttffiTtt, Sum2 (k, m) , N 2 
(k, m) (OfiSS^TO^iry ht^>, i#Bn<Z>Htft 
icJjnArJ'JOry^Xk (i) t^a^LSa 
S^>T7^Xmi:iMftid (i) £j&«A#3ft3 
t Sum2 (k (i) , m) <Dm\ZdfflimW^tl, S 
urn 2 (k (i) , m) <Dffi**Jg»r<*n§. N 



y0 



£0 
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2 (k (i) , m) OfflfC 1 *U N2 (k 

(i) , m) <Z>«**MSrSft*. m=l MT 

S^n^T^TWifS^lMi i = 1 , . . . , I 

[0 0 7 1] 
[ft5] 

Sum2(k>rn) 



D(k,m) = 



N2(k,m) 



[0 0 7 2] KcfcO, ftk, mtC*fT^iijS^{bSD 
<k, m) *«IHiStl, ^-*«5^»3 0 3MH*Sn 

[0 0 7 3] 7*-*iR^8B3 0 3TH BttffflBtt»ai 

g|53 0 2frt>m±i2ftZ>MmWW&V <k, m) Hi 

(k, m) S^pjgj^L&Ks (m) <h£r£<h#>T> 

[0 0 7 4] ^tC, B7KSTBttWffi«»Hffi3 0 2 

[0 0 7 5] 7^^/^;*-^x£^WlC^{t£i* 

^/l^^ — ^xfc*frs«iai** r a (k, m, x) t. 

S^ttttPftw (x) ftffl^T. S*Wi:tt 
[0 0 7 6] 
[ft 6] 



V(*,m) = f°° w(x)r Q (k,m,x)dx 

J-co 



[0 0 7 7] }CJ:oTitti¥«IV (k, m) ^fffit 
I^fttfHSw (x) tt, S-T^y^/t^^— 
tc*rr*tttB«:oBttffflfittV (k, m) >\<Z)S^S:«fe 
a£T£«> i»fLfc^gtli&^^ ififf«lV (k, 
m) [0, 1] <aKPfl£T*C07?&ntf, a 

*f*ttH*w (x) wu 

[0 0 7 8] 
[ft 7] 

I vv(jc) djc = 1 

J-oo 

[0 0 7 9] SrSSfcTcfc-SKl-rS. 
[0 0 8 0] a^ttlBftw (x) 

5 *-*i>m : &nJl&*>\ti* w (x) £^18 (a) COcfc 



*«/hT, 7^ry£/^*— ^5&*ft*&£fcf* w (x) 

^m^ims (b) Oct 5 tcx = i <D£g\z&jzm&t 

Sit* m-^OT^^^^HieT, 
7*— ^EKEft&Sfcf* w (x) *0i|*_fc£0 8 (c) 

Ttt*iitrct*#A&^#, 9 os^fgftch-e^iaia 

*xe»nsfc«)T*§. ct^T> 9 o^co^gftii^coia 
5^ iao«jKT<oiHite(c*f"rs«itB*tt, ffio^st^it^a 



(11) 
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BfclfcO, 08 (c) <DBtf.\t%mT'$>Z. 

[0081] k\z. ±jsufc*ffi»cs^»T. mmzw 
&mmmv (k, m) *»aa-rs3Erffit^^Tai^«. 

[0 0 8 2] WiLTiSn50tt7^»^^5^ 

5-^-37 x (J) ( J = 1 J > 

fr-C&Z. £Ac, a*#J*W*w (x) *>. ttSCxC 

ft79y9rt7*~9x. (J) 0«*ftMB8«t 0+»«J 

V(*,m)=f>(;c 0 + 

[0 0 8 5] TiSiHT^S, ctoT, »C8 7?**SiBtt 
l¥«ttV (k, m) ££;*J^U< >^^Xk, 

T^iy (j) <DStf;&K:J;S£i 

1 f 00 

V(*,i») = -J 
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(x) £f2«LTi5<,, fit, CWHScffiSffl^TSf 

*. 

[0 0 8 3] m9 (a) IC^-Tra (k, m, x) £ifr 
tL^jfiMbfe^m^r' (k, m, x) ib, 
IH&w (x) SSTnaittraLfcHftiw* (x) i"T 
10 -5. ^:£{fc©{iS£x = x 0 , xo +Ax, xo +2 A 
x xo + (H-l) AxitSt- $C6te, 

[0 0 8 4] 

IIS 8] 



SIC, 7:/U$— ->a>tt£fc:jSi;-C. fi*#WH«C* 
[0 0 8 7] &tc. El 7 K*-TBttlFffi«»a» 302 

[0088] ±m^mhmm\zLT. yfvvn^* 

[0 0 8 9] 
50 [$C9] 



T{r(k,m y x),a)dx 



[0 0 9 0] KfiEoT, ^rJU'f^f^^k. Ml- [0 0 9 2] tr-^x. 2 £nc«fc 

S^b^ftO-f >^-v^7.mtC*f-r-5)B14i¥ffiffiV oT, &ta3WHM a «fc <P < ts.2>te.f§l0)&2 <0, X 

(k. m) HCfcLttSlptfcST^v^ ip©g^ L tC^TS J£^»14f¥«it <i: LTltBStl 

7/-^KIBCDSS-C*t). T (x, a) (J 4. £©£■&*>, SUSKte, ^ffl*©H»*Sf n^ifiM 

[0 0 9 1] 40 L« IA 1 <D'>y i J>^Lt, 

HU 0] [0 0 9 3] 

fl (*>a) cam 
\0 (x<a) 

V(*,m) =}Xr(r'(fc,m,^ 0 +^),a)AA: 



-T^o 3&1 l<^Wtti¥ffifilV (k, m) *«*'r=fU-f 50 -^SM3 0 3^no 
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[0 0 9 5] rco^rffiti, ttffi***H<&£«eH<0** 

[0 0 9 7] *^<7>®^S^LJ¥ AvXrASr/lf 

F D^<0fB»iSMfcK:IE»"f 5 c <h J: otiSt^) £ £ 
[0 0 9 8] Sfc±EEf«#li*-M81ft Steffi A 

[0 0 9 9] 

[oioo] -e-ossrau AAHflfcs^^^uft^s 
£ ®s^{t:s <t t * v v \zm-r z> nmmmnmm & ib 
u m^a^b^if AJcfflo^fcae>T*^o 

[Ell] *«W<Z>* l^Jfi^^ag^^n y^7Htr» 
[EI 2] HlcoS^^UKffiJfmffll 0 O^Kf^^R 
[03] *55^0*2<0|llfiO?gag(Z)^nyi7HT* 
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[05] BSCVPS^Lttttaif&SSBl 3 2©** 

© J£ M © 7 P v % EI t? & & . 

[H7] in 5 oa-^a** b#ttat£/&a$ 205 <Dmm<D 

[010] fi£*0«^a^LJfAS©«**"rHT* 
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[06] 



A3 



a b 
PSNR (dB) 

(a) 



AJ 




(b) 



11-346302 



[H3] 
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r XMa t 2) 






rfk,m,3) 












p-^^ i<k,ro,J) 



x(l) x(2) x(3> x(4) 
(a) 



x(3) 



o 

xO 



Ax 




Trrw 



xOfAx 



x0f2Ax JtMJl x 0+(H-l)Ax 
(b) 
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[Bl 0] 



1003 B-^fi^U 



ESffe 



1000 



10O1 



rJ—k ■* "^T 7 



1002 



